Diversity in the Sir2 family of protein deacetylases.
The silent information regulator (Sir2) family of protein deacetylases (Sirtuins) are nicotinamide adenine dinucleotide (NAD)(+)-dependent enzymes that hydrolyze one molecule of NAD(+) for every lysine residue that is deacetylated. The Sirtuins are phylogenetically conserved in eukaryotes, prokaryotes, and Archeal species. Prokaryotic and Archeal species usually have one or two Sirtuin homologs, whereas eukaryotes typically have multiple versions. The founding member of this protein family is the Sir2 histone deacetylase of Saccharomyces cerevisiae, which is absolutely required for transcriptional silencing in this organism. Sirtuins in other organisms often have nonhistone substrates and in eukaryotes, are not always localized in the nucleus. The diversity of substrates is reflected in the various biological activities that Sirtuins function, including development, metabolism, apoptosis, and heterochromatin formation. This review emphasizes the great diversity in Sirtuin function and highlights its unusual catalytic properties.